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Conservation equations, formulation in a global climate nonhydrostatic 
model, 1227 
Conservation of mass 
conservative quasi-monotone semi-Lagrangian scheme, 423 
mass-conservative, cell-integrated, semi-Lagrangian advection 
scheme, 649 
Conservative cascade scheme, global conservative advection scheme, 
2059 
Convection 
23-day convective variability in the tropical western Pacific, 529 
influence of balanced motion on a heavy precipitation, long-lived 
vortex, 877 
Convective clouds, method to identify convective cells within multicell 
thunderstorms, 188 
Convectively generated vortex, influence of balanced motion on heavy 
precipitation, 877 
Convective storms, variations in model parameters’ effects on cyclic 
mesocyclogenesis, 2671 
Convective storm kinematics, convective storm processes affecting 
lightning production, 2492 
Convective systems, 2D cloud-resolving simulation, 2481 
Convergence zones, offshore convergence and coastal rainfall, 2709 
Cool season 
cloud fields associated with midlatitude circulation systems in 
ECHAM4, 570 
cold season synoptic-scale waves over subtropical South America, 
684 
Coordinate transformations, terrain-following coordinate systems, 2459 
Correlation, height-wind error correlations from estimates of error 
covariances, 1052 
Cost function, penalization of geostrophic balance, 2433 
Coupled GCM ENSO forecasting, BMRC coupled general circulation 
model, 975 
Coupled models 
atmosphere—ocean wave simulations under high wind conditions, 3087 
evaluation of air-sea flux products for ENSO simulation and 
prediction, 723 
sequential state estimation in data assimilation for a coupled model, 
1073 
simulating the mean Asian summer monsoon, 2889 
Coupling schemes, physics—dynamics coupling schemes, 3129 
Covariance 
analysis of global atmospheric axial angular momentum budget, 1063 
data assimilation in a baroclinic coastal ocean model, 1009 
ensemble data assimilation without perturbed observations, 1913 
height-wind error correlations from estimates of error covariances, 
1052 
penalization of geostrophic balance, 2433 
C-POL, combining wind profiler and polarimetric radar analysis, 2228 
CRCM model, spectral decomposition of 2D fields using the discrete 
cosine transform, 1812 
Cubic spline, transform method, 2392 
Cumulus parameterizations, comparison of cumulus parameterizations in 
idealized sea-breeze simulations, 2554 
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Cyclogenesis/cyclolysis 
climatology of cyclogenesis mechanisms in the Mediterranean, 549 
contrasting influence of the SAL on cyclogenesis, 3100 
energetic processes governing cyclone decay, 2507 
potential vorticity diagnosis of a rapid cyclolysis event in the North 

Pacific, 1264 
variations in model parameter effects on cyclic mesocyclogenesis, 267 | 

Cyclones 
energetic processes governing decay, 2507 
improving the accuracy of mapping numbers and frequencies of, 748 

Cyclone development, explosiveness in the Southern Hemisphere 
compared with the Northern Hemisphere, 2188 

Data analysis, improving statistical reliability from atmospheric 
measurements and modeling, 761 

Data assimilation 
3D vs 4D, variational data assimilation for the Blizzard of 2000, 1967 
4D assimilation of total column water vapor, 43 
baroclinic coastal ocean model, 1009 
ensemble data assimilation without perturbed observations, 1913 
filter transfer functions for the method of successive corrections, 372 


hydrologic data assimilation with the ensemble Kalman filter, 103 
implementation of adaptive sampling with an ensemble transform 
Kalman filter, 1356 
model error in ensemble-based state estimation and in forecasting, 2373 
operational atmospheric data assimilation using EnKF, 2791 
partitioned Kalman filter and smoother, 1370 
salinity adjustments in the presence of temperature data assimilation, 89 
second-order information in variational data assimilation, 629 
sequential state estimation in data assimilation for a coupled model, 
1073 
singular vector calculations with an analysis error variance metric, 1166 
use of Kalman filters in an ocean GCM, 2951 
Deep convection 
suppression of, near the southern Great Plains dryline, 1665 
upper-tropospheric warm anomaly encountered by NOAA G-IV 
aircraft, 180 
variational assimilation of precipitation data and gravity wave 
excitation, 357 
Diagnostics, potential vorticity diagnosis of a rapid cyclolysis event in 
the North Pacific, 1264 
Diffusion 
dynamic grid adaptation using the MPDATA scheme, 1026 
improved method for computing horizontal, to model a mountain 
valley system, 1423 
shear dispersion and error decay in idealized twin experiments, 152 
Diurnal cycle, Oregon coast, numerical study of summertime northerly 
flow, 992 
Diurnal effects 
boundary layer circulation mechanisms in the Great Salt Lake Desert, 
921 
climatology of cyclogenesis mechanisms in the Mediterranean, 549 
cycle of upper-tropospheric clouds with GOES-VAS and ISCCP, 171 
Diurnal oscillation, convective forcing of tropical cyclones, 2260 
Downdrafts, review of hook echoes and rear-flank downdrafts, 852 
Dropsondes 
effects of targeted observations from the 2000 Winter Storm 
Reconnaissance Program, | 144 
implementation of adaptive sampling with an ensemble transform 
Kalman filter, 1356 
Drylines 
case study of severe storm development along, 900 
suppression of deep moist convection near the southern Great Plains, 
1665 
Dryline convection, airborne dual-Doppler analysis of a dryline—outflow 
boundary intersection, 1207 
Dust prediction system, TOMS initialization, 2335 


Dynamics 
cloud fields associated with midlatitude circulation systems in 
ECHAM4, 570 
physics—dynamics coupling schemes, 3129 
toward transparent boundary conditions for meteorological models, 140 
ECHAM model 
cloud fields associated with midlatitude circulation systems in, 570 
simulating the mean Asian summer monsoon, 2889 
ECMWF 
ensemble model system, prediction of the U.S. storm of 24-26 
January 2000 with the ECMWF Ensemble System, 1531 
model cloudiness and radiation evaluated at an ARM site, 257 
models, comparison of model clouds with Meteosat infrared imagery, 
712 
salinity adjustments in the presence of temperature data assimilation, 89 
EKE, energetic processes governing cyclone decay, 2507 
ELDORA 
cyclic tornadogenesis conceptual modeling, 2626, 2649 
instrument data, airborne dual-Doppler analysis of a dryline—outflow 
boundary intersection, 1207 
Eliassen, model-derived eddy vorticity fluxes, 1866 
Ensembles 
cluster analysis of multimodel data from SAMEX, 226 
data assimilation without perturbed observations, 1913 
implementation of adaptive sampling with a transform Kalman filter, 
1356 
operational atmospheric data assimilation using EnKF, 2791 
statistical-dynamical seasonal prediction, GCM integrations, 2167 
Ensemble forecasts, effect of increased horizontal resolution on NCEP 
global forecasts, 1125 
Ensemble forecasting, performance of generated ensembles, 2313 
Ensemble integrations, statistical-dynamical seasonal prediction, PC 
regression, GCM ensembie, 2167 
Ensemble Kalman filter, improved covariances from an EnKF for 
adaptive observation, 1552 
Ensemble prediction 
blocking, NCEP global spectral model, evaluation, 3008 
model error in ensemble-based state estimation and in forecasting, 2373 
prediction of the U.S. storm of 24-26 January 2000 with the ECMWF 
Ensemble System, 1531 
ENSO 
evaluation of air-sea flux products for simulation and prediction, 723 
forecasting, BMRC coupled general circulation model, 975 
sequential state estimation in data assimilation for a coupled model, 
1073 
Enstrophy, numerical framework ona spherical geodesic grid, 1397 
Entrainment, grid adaption and its effect on entrainment in the boundary 
layer, 733 
Equivalent potential temperatures, inner-core thermodynamics of 
hurricane development, 2745 
Error analysis 
data assimilation in a baroclinic coastal ocean model, 1009 
height-wind error correlations from estimates of error covariances, 
1052 
operational atmospheric data assimilation using EnKF, 2791 
partitioned Kalman filter and smoother, 1370 
singular vector calculations with an analysis error variance metric, 1166 
Error growth/decay 
initial condition sensitivity and error growth in snowstorm forecasts, 
957 
shear dispersion and error decay in idealized twin experiments, 152 
singular vector calculations with an analysis error variance metric, 1166 
Estimating, physical approach to wind gusts: comment, 1933; reply, 1936 
Eta Model, experiments on terrain and precipitation in South Africa, 1246 
Eularian radar forecasts, scale dependence of continental radar 
precipitation predictability: method, 2859 
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EVP model, incorporation of metric terms in, 1848 
Explosive development, cyclones in the Southern Hemisphere compared 
with the Northern Hemisphere, 2188 
Extratropical cyclones 
cloud fields associated with midlatitude circulation systems in 
ECHAM4, 570 
impact of satellite-derived winds on prediction of a NORPEX cyclone, 
507 
potential vorticity diagnosis of a rapid cyclolysis event in the North 
Pacific, 1264 
potential vorticity maxima and the low-level jet in, 59 
Extratropical transitions, climatology and structure for transition of 
tropical cyclones, 590 
Eyewalls 
cloud-resolving simulation of Hurricane Bob (1991) with MMS, 1573 
inner-core strength of Atlantic tropical cyclones, 127 
modeling and explaining vortical swirl clouds inside hurricanes, 3144 
radar, microwave, and lightning characteristics of eyewalls and 
rainbands, 769, 785 
Finite differences, dynamic grid adaptation using the MPDATA scheme, 
1026 
Flood events, surge prediction in the Adriatic Sea using a Mediterranean 
forecasting system, 1317 
Florida, environmental interactions in the GFDL model for Hurricane 
Opal, 298 
Fluxes 
amplification mechanism of medium-scale tropopausal waves, 14 
parameterization of wind gustiness for computing ocean surface, 
Forecast error 
ensemble-based state estimation and forecasting, 2373 
model sensitivity to model grid resolution and initial state, 1617 
Forecasting 
initial condition sensitivity and error growth in snowstorm forecasts, 
957 
surge prediction in the Adriatic Sea using a Mediterranean forecasting 
system, 1317 
Forecasting systems, information theory used to evaluate probabilistic 
forecasts, 1653 
Fourier analysis, spectral decomposition of 2D fields using the discrete 
cosine transform, 1812 
Friction, covariance analysis of global atmospheric axial angular 
momentum budget, 1063 
Frontogenesis/frontolysis, mobile trough births, trough genesis, 2593 
Fronts 
airborne observations of a front near a col during FASTEX, 1898 
landfalling cold front, rapid evolution and responsible mechanisms 
during COAST, 1945 
modulation of frontal precipitation by orography, 2692 
upper-air, mobile trough births, trough genesis, 2593 
GCMs 
coupled ocean, ENSO forecasting, BMRC coupled general circulation 
model, 975 
ensembles, multiple, categorical climate forecasts through 
regularization combining GCM ensemble, 1792 
impact of stratocumulus cloud radiative properties on surface heat 
flux, 1433 
sensitivity studies, free and laterally nudged Antarctic climate of an 
atmospheric GCM, 1601 
GEM model 
design of a global environmental multiscale model, 339 
simplified parameterization of the PBL, 2074 
Geodesic grids, numerical framework ona spherical grid, 1397 
Geostrophic adjustment, process studied on five hexagonal grids, 668 
GFDL model 
eddy vorticity fluxes, 1866 
environmental interactions in the model for Hurricane Opal, 298 
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Global ensemble mean forecasts, effect of increased horizontal resolution 
on NCEP global ensemble forecasts, 1125 
Global grid, incorporation of metric terms in the EVP model, 1848 
Global models, description of the method used to make MMS global, 2989 
Global spectral model 
impact of a nonlocal closure scheme in a monsoon simulation, 161 
NCEP, evaluation, ensemble predictions, blocking, 3008 
GMS, impact of satellite-derived winds on prediction of a NORPEX 
cyclone, 507 
Goddard cloud-ensemble model, used to investigate wind gustiness 
parameterizations, 2125 
GOES 
diurnal cycle of upper-tropospheric clouds with GOES-VAS and 
ISCCP, 171 
impact of ingesting cloud cover into RAMS, 610 
impact of satellite-derived winds on prediction of a NORPEX cyclone, 
507 
low-level cloud-drift winds in Atlantic tropical cyclones, 1333, 1347 
observations of aircraft dissipation trails from, 398 
GOES-9, forecasting a continental stratus system, 1882 
Governing equations, benchmark for testing moist model processes, 2917 
GPS, diagnosis of 3D water vapor using a network, 386 
Gravity waves, variational assimilation of precipitation data and gravity 
wave excitation, 357 
Great Lakes, effects of collective lake disturbances, 1510 
Great Salt Lake, diurnal boundary layer circulation mechanisms in the 
Great Salt Lake Desert, 921 
Grids, errors in mapping cyclone tracks reduced by using circular, 748 
Grid choice, behavior of the geostrophic adjustment process on five 
hexagonal grids, 668 
Grid systems 
analysis of momentum formulation of shallow-water equations on an 
AM grid, 1411 
dynamic adaptation using the MPDATA scheme, 1026 
Helmholtz equation, description and tests of global icasohedral 
hexagonal gridpoint model GME, 319 
Hexagonal grids, behavior of the geostrophic adjustment process on five, 
668 
High-order spatial discretization, using forward-in-time integration 
schemes, 2088 
Hook echo, direct observations, 1692 
HOPE model, salinity adjustments in the presence of temperature data 
assimilation, 89 
Horizontal velocity, cyclic tornadogenesis conceptual modeling, 2649 
Hurricanes 
GFDL hurricane initialization algorithm, 2966 
inner-core thermodynamics of hurricane development, 2745 
modeling and explaining vortical swirl clouds in an eye, 3144 
numerical model forecasting of hurricane tracks, 1830 
numerical simulation, idealized numerical simulations of hurricane 
trough interactions, 2210 
Hurricane Bonnie, algorithm to construct hurricane vortices, 2416 
Hurricane Diana, genesis simulations, sensitivity of track and intensity 
predictions, 1100 
Hurricane Opai, model-derived eddy vorticity fluxes, 1866 
Hurricane prediction, algorithm to construct hurricane vortices, 2416 
Hurricane upper low relations, idealized numerical simulations of 
hurricane-trough interactions, 2210 
Ignorance, a scoring rule used to evaluate probabilistic forecasts, 1653 
Improving data assimilation, improved covariances from an ensemble 
Kalman filter for adaptive observation, 1552 
Inadequate record length, improving statistical reliability from 
atmospheric measurements and modeling, 761 
Increased horizontal resolution, effect of, on NCEP global ensemble 
forecasts, 1125 
India, impact of a nonlocal closure scheme in a monsoon simulation, 161 
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Inertia-gravity waves 
23-day convective variability in the tropical western Pacific, 529 
analysis of momentum formulation of shallow water equations on an 
AM grid, 1411 
Information theory, use of, to evaluate probabilistic forecasts, 1653 
Infrared radiation, comparison of model clouds with Meteosat imagery, 
Innovations, height-wind error correlations from estimates of error 
covariances, 1052 
Instability, contrasts between wet and dry years of easterly waves over 
Africa, 212 
Intensity 
environmental interactions in the GFDL model for Hurricane Opal, 298 
inner-core strength of Atlantic tropical cyclones, 127 
Interpolation schemes, filter transfer functions for the method of 
successive corrections, 372 
ISCCP project, diurnal cycle of upper-tropospheric clouds with GOES- 
VAS and ISCCP, 171 
Jets, seasonal cycle of easterly waves over Africa for wet and dry years, 
197 
Jet streaks, sensitivity of precipitation to circulation in mesoscale models, 3 
Kain-—Fritsch cumulus scheme, comparison of cumulus parameterizations 
in idealized sea-breeze simulations, 2554 
Kalman filters 
ensemble data assimilation without perturbed observations, 1913 
hydrologic data assimilation with the ensemble filter, 103 
implementation of adaptive sampling with an ensemble transform 
filter, 1356 
operational atmospheric data assimilation using EnKF, 2791 
partitioned filter and smoother, 1370 
sequential state estimation in data assimilation for a coupledmodel, 
1073 
use of, in an ocean GCM, 2951 
Kansas, documentation of a tornadic supercell with little cloud-to-ground 
lightning, 407 
Kinematics, characteristics of a mei-yu front from checked data, 700 
Kinetic energy, spectral decomposition of 2D fields using the discrete 
cosine transform, 1812 
Lagrangian radar forecasts, scale dependence of continental radar 
precipitation predictability: method, 2859 
Lake breezes, diurnal boundary layer circulation mechanisms in the 
Great Salt Lake Desert, 921 
Lake effect, effects of collective lake disturbances, 1510 
Lake Superior, superposition of gravity waves and convection during 
cold air outbreaks, 2764 
Large eddy simulation, grid adaption and its effect on entrainment in the 
boundary layer, 733 
Large-scale circulations, regional winter weather in east Asia, 2271 
Latent heating, inner-core thermodynamics of hurricane development, 
2745 
Lateral nudging, free and laterally nudged Antarctic climate of an 
atmospheric GCM, 1601 
Lee trough—dryline tornadoes, new look at the superoutbreak of 
tornadoes on 3-4 April 1974, 1633 
Lightning 
documentation of a superceil with very little cloud-to-ground, 407 
radar, microwave, and lightning characteristics of eyewalls and 
rainbands, 769, 785 
radar, microwave, and lightning characteristics of precipitation in the 
Tropics, 802 
Lightning activity, summary of lightning characteristics for 1998-2000, 
2098 
Likelihood ratios, categorical climate forecasts through regularization 
combining an GCM ensemble, 1792 
Limited-area models, reproduction of high-resolution variability, 2006 


Linear models, toward transparent boundary conditions for 
meteorological models, 140 
Low-level jets, potential vorticity maxima and the low-level jet in 
extratropical cyclones, 59 
MADDOX project, TOMS initialization, dust prediction system, 2335 
MAMS2 model, variational assimilation of precipitation data and gravity 
wave excitation, 357 
MAP, role of orography on a precipitating line, 2533 
Marine boundary layer, coastal lows along the subtropical western coast 
of South America, 75 
Mass conservation schemes, wind retrievals from satellite soundings over 
middle-/high-latitude oceans, 1771 
Mediterranean region 
climatology of cyclogenesis mechanisms in the Mediterranean, 549 
surge prediction in the Adriatic Sea using a Mediterranean forecasting 
system, 1317 
Mei-yu fronts, kinematic characteristics of a mei-yu front from checked 
data, 700 
Mesocyclone, lee side, case study in TAMEX, Taiwan, 2572 
Mesoscale convective systems 
environmental characteristics of convective systems during TRMM- 
LBA, 1493 
numerical simulations of MCV and MCS, 2839 
structure and evolution of convective systems in midlatitudes, 1749 
Mesoscale convective vortices 
detection and prediction of midtropospheric vortices by the Rapid 
Update Cycle, 24 
numerical simulations of MCV and MCS, 2839 
structure and evolution of convective systems in midlatitudes, 1749 
Mesoscale models 
forecast models sensitivity to model grid resolution and initial state, 
1617 
improved method for computing horizontal diffusion in, 1423 
retrievals of orographic precipitation, 2874 
sensitivity of precipitation to circulation in mesoscale models, 3 
Mesoscale modeling, variations in model parameters’ effects on cyclic 
mesocyclogenesis, 2671 
Mesoscale sensitivity, model terrain sensitivity and Doppler lidar 
measurements of sea breeze, 2813 
Meteosat, comparison of model clouds with infrared imagery, 712 
Microwave observations 
hydrologic data assimilation with the ensemble Kalman filter, 103 
radar, microwave, and lightning characteristics of eyewalls and 
rainbands, 785 
radar, microwave, and lightning characteristics of precipitation in 
Tropics, 802 
Microwave sounding unit, algorithm to construct hurricane vortices, 
2416 
Mid-Atlantic region, diagnosis of a nonconvective rainband associated 
with a cold front aloft, 278 
Middle-/high-latitude climate, wind retrievals from satellite soundings 
over oceans, 1771 
Middle troposphere, detection and prediction of vortices by the Rapid 
Update Cycle, 24 
Midlatitude contributions, extratropical transition of western North 
Pacific tropical cyclones, 2240 
Minimal central pressure, method for measuring cyclone size and 
intensity, 1989 
MMS model 
cloud-resolving simulation of Hurricane Bob (1991), 1573 
description of method used to make MMS global, 2989 
forecast models sensitivity to model grid resolution and initial state, 
1617 
GFDL hurricane initialization algorithm, 2966 
numerical simulations of MCV and MCS, 2839 
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sensitivity of precipitation to circulation in mesoscale models, 3 
suppression of deep moist convection near southern Great Plains 


dryline, 1665 
Models, anelastic, meteorological research, 939 
Model comparison 
prediction of the U.S. storm of 24-26 January 2000 with the ECMWF 
Ensemble System, 1531 
winter storm, four-dimensional variational data assimilation for the 
blizzard of 2000, 1967 
Model estimates, coastal jet at Spitsbergen, comparison of SAR and 
model-estimated wind, 1040 
Modeling 
coupled atmosphere—ocean wave simulations under high wind 
conditions, 3087 
physical approach to estimating wind gusts: comment, 1933; reply, 
1936 
wind transform for acoustic adjustment in compressible models, 741 
Model sensitivity studies 
effect of increased horizontal resolution on NCEP global ensemble 
forecasts, 1125 
prediction of the U.S. storm of 24-26 January 2000 with the ECMWF 
Ensemble System, 1531 
Model terrain, sensitivity studies and Doppler lidar measurements of sea 
breeze, 2813 
Model validation, ARM CART data used to assess ECMWF model 
clouds and radiation, 257 
Moist model processes, benchmark for testing, 2917 
Moist processes, multiscale anelastic model for research, 939 
Moisture 
diagnosis of 3D water vapor using a GPS network, 386 
implications of thermodynamic instrument wetting errors in 
hurricanes, 842 
observations of thermodynamic instrument wetting errors in 
hurricanes, 825 
potential vorticity maxima and the low-level jet in extratropical 
cyclones, 59 
Momentum, analysis of, formulation of shallow-water equations on an 
AM grid, 1411 
Monsoons 
impact of a nonlocal closure scheme in a monsoon simulation, 161 
large-scale and synoptic features of the subtropical circulation, 2731 
onsets in 1999 and 2000 in central Nepal, 1299 
Monte Carlo, characteristics of analysis errors in an idealized system, 2777 
Monterey Bay, sensitivity studies and Doppler lidar measurements of sea 
breeze at, 2813 
Mountains, improved method for modeling horizontal diffusion in, 1423 
MRF model, effects of targeted observations from the 2000 Winter Storm 
Reconnaissance Program, 1144 
Multiscale, anelastic model for research, 939 
NALDN, summary of lightning characteristics for 1998-2000, 2098 
NAVDAS, singular vector calculations with an analysis error variance 
metric, 1166 
NCAR CCM, description of method used to make MMS global, 2989 
NCEP, synoptic-scale conditions associated with wet and dry spells, 
3054 
NCEP global spectral model, evaluation, ensemble predictions, and 
blocking, 3008 
Nepal 
monsoon onsets in 1999 and 2000 in central Nepal, 1299 
seasonal variability of the Kali Gandaki valley wind system, 2042 
NLDN, lightning distribution as a function of vertical wind shear, 2110 
NOGAPS model 
height-wind error correlations from estimates of error covariances, 
1052 
initial condition sensitivity and error growth in snowstorm forecasts, 
957 
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Nonhydrostatic models 
benchmark for testing moist model processes, 2917 
design of a global environmental multiscale model, 339 
formulation of global climate model, 1227 
representation of orography in 2D, 2143 
sensitivity of precipitation to circulation in mesoscale models, 3 
Nonhydrostatic model tests, terrain-following coordinate systems, 2459 
Nonlinear, multimedal system, performance of generated ensembles, 2313 
Nonlinear models, implicit and nonlinearly consistent solution technique, 
2611 
NORPEX project, impact of satellite-derived winds on prediction of an 
extratropical cyclone, 507 
North American monsoon, model sensitivity to convective 
parameterization, 1282 
North Atlantic Ocean, inner-core strength of Atlantic tropical cyclones, 127 
North Pacific Ocean, potential vorticity diagnosis of a rapid cyclolysis 
event in North Pacific, 1264 
North Pacific typhoons, method for measuring cyclone size and intensity, 
1989 
Numerical experiments, global conservative advection scheme, 2059 
Numerical methods 
conservative quasi-monotone semi-Lagrangian scheme, 423 
cubic-spline transform method, 2392 
description and tests of global icasohedral—hexagonal gridpoint model 
GME, 319 
method for simulating fluid motions, 2975 
numerical framework on a spherical geodesic grid, 1397 
physics—dynamics coupling schemes, 3129 
Numerical modeling, behavior of the geostrophic adjustment process on 
five hexagonal grids, 668 
Numerical modeling studies, idealized numerical simulations of 
hurricane-trough interactions, 2210 
Numerical prediction, variations in mode! parameter effects on cyclic 
mesocyclogenesis, 267 | 
Numerical simulations 
landfalling cold front, rapid evolution and responsible mechanisms 
during COAST, 1945 
role of orography on a precipitating line, 2533 
Numerical weather prediction 
cluster analysis of multimodel ensemble data from SAMEX, 226 
description and tests of global icasohedral-hexagonal gridpoint model 
GME, 319 
design of a global environmental multiscale model, 339 
mass-conservative, cell-integrated, semi-Lagrangian advection 
scheme, 649 
single-Doppler velocity retrieval from radar observations of a 
supercell, 433 
thermodynamic retrieval and prediction for a supercell using radar, 
454 
NWP model errors, model error in ensemble-based state estimation and 
in forecasting, 2373 
Observations, cyclic tornadogenesis conceptual modeling, 2626 
Observational studies 
effects of targeted observations from the 2000 Winter Storm 
Reconnaissance Program, | 144 
structure and evolution of convective systems in midlatitudes, 1749 
synoptic-scale conditions associated with wet and dry spells, 3054 
Observation system simulation, diagnosis of 3D water vapor using a GPS 
network, 386 
Ocean, parameterization of wind gustiness for computing surface fluxes 
for, 2125 
Ocean models 
data assimilation in a baroclinic coastal ocean model, 1009 
method for simulating fluid motions, 2975 
shear dispersion and error decay in idealized twin experiments, 152 
use of Kalman filters in an ocean GCM, 2951 
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Oklahoma 
case study of severe storm development along a dryline, 900 
unusual reticular cloud formation, 416 
OMEGA, numerical model forecasting of hurricane tracks, 1830 
Omega equation, ageostrophic forcing in a height tendency equation, 115 
Optimal estimation theory, improved covariances from an ensemble 
Kalman filter for adaptive observation, 1552 
Optimization, second-order information in variational data assimilation, 
629 
Oregon central coast, numerical study, diurnal cycle, summetime 
northerly flow, 992 
Orographic effects 
covariance analysis of global atmospheric axial angular momentum 
budget, 1063 
numerical simulation of dynamics of orographic rain and track 
deflection, 2929 
Orographic precipitation 
mesoscale model retrievals of orographic precipitation, 2874 
numerical simulation of dynamics of orographic rain and track 
deflection, 2929 
relationship between upslope flow and rainfall in California coastal 
mountains, 1468 
Orography 
Eta Model experiments on terrain and precipitation in South Africa, 
1246 
improved method for modeling horizontal diffusion and mountain 
valley wind, 1423 
Oscillations, simulating the mean Asian summer monsoon, 2889 
Pacific decadal oscillation, wintertime blocking activity variations 
influenced by, 3136 
Pacific Northwest, synoptic map-pattern classification using recursive 
partitioning and EOFs, 1187 
Pacific Ocean 
effects of targeted observations from the 2000 Winter Storm 
Reconnaissance Program, | 144 
interdecadal variation in wintertime blocking in the North Pacific, 3136 
Parameterization 
North American monsoon model sensitivity to convection, 1282 
physics—dynamics coupling schemes, 3129 
PBL cloud optical properties, impact of stratocumulus cloud radiative 
properties on GCM surface heat flux, 1433 
PBL radar measurements, relationship between cloudiness and the 
characteristic of sea-breeze circulations, 2153 
Physical processes, simplified parameterization of the PBL, 2074 
Physical vs spectral space, 3D variational analysis with spatially 
inhomogeneous covariances, 2905 
Picture of the month, unusual reticular cloud formation, 416 
Potential vorticity 
diagnosis of a rapid cyclolysis event in the North Pacific, 1264 
maxima and the low-level jet in extratropical cyclones, 59 
Precipitation 
banded, reexamination of responsible mechanisms, 3074 
convective storm processes affecting lightning production, 2492 
cyclone, simulation sensitivity, cloud parameterization, microphysics, 
PE model, 3022 
diagnosis of a nonconvective rainband associated with a cold front 
aloft, 278 
Eta Model experiments on terrain and precipitation in South Africa, 
1246 
four-dimensional assimilation of total column water vapor, 43 
impact of a nonlocal closure scheme in a monsoon simulation, 161 
influence of balanced motion on heavy precipitation, long-lived 
vortex, 877 
North American monsoon model sensitivity to convective 
parameterization, 1282 
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radar, microwave, and lightning characteristics of precipitation in the 
Tropics, 802 
sensitivity of precipitation to circulation in mesoscale models, 3 
variational assimilation of precipitation data and gravity wave 
excitation, 357 
Principal components 
cluster analysis of multimodel ensemble data from SAMEX, 226 
cold season synoptic-scale waves over subtropical South America, 684 
synoptic map-pattern classification using recursive partitioning and 
EOFs, 1187 
Probabilistic forecasts, evaluation using information theory, 1653 
Probability density function, performance of generated ensembles, 2313 
Probability forecast, model error in ensembie-based state estimation and 
in forecasting, 2373 
Process-split, simulations based on time-split and process-split coupling, 
2024 
QuikSCAT, kinematic characteristics of a mei-yu front from data, 700 
Radar data, coastal jet at Spitsbergen, comparison of SAR and model- 
estimated wind, 1040 
Radar echoes, shear as an inhibitor of tropical cyclone intensification, 
2291 
Radar observations 
method to identify convective cells within multicell thunderstorms, 188 
microwave and lightning characteristics of eyewalls and rainbands, 769 
microwave and lightning characteristics of precipitation in the 
Tropics, 802 
review of hook echoes and rear-flank downdrafts, 852 
single-Doppler velocity retrieval from radar observations of a 
supercell, 433 
thermodynamic retrieval and numerical prediction for a supercell 
using radar, 454 
Radar precipitation forecasts, scale dependence of continental radar 
precipitation predictability: method, 2859 
Radiation, clouds in ECMWF model evaluated at the ARM site, 257 
Radiation budgets, impact of ingesting GOES-derived cloud cover into 
RAMS, 610 
Radiative forcing, effect on summer extreme rainfal! characteristics, 
1442 
Rainbands 
diagnosis of a nonconvective rainband associated with a cold front 
aloft, 278 
radar, microwave, and lightning characteristics of eyewalls and 
rainbands, 769, 785 
Rainfall 
contrasts between wet and dry years of easterly waves over Africa, 212 
mesoscale model retrievals of orographic precipitation, 2874 
patterns, sensitivity to modification in the solar hour, 1442 
statistical relationship with upslope flow in California coastal 
mountains, 1468 
synoptic-scale conditions associated with wet and dry spells, 3054 
RAMS model 
forecasting a continental stratus system, | 882 
impact of ingesting GOES-derived cloud cover into RAMS, 610 
severe storm environment climatologies, 1722 
Rapid Update Cycle, detection and prediction of midtropospheric vortices 
by, 24 
Reanalysis data 
improved mapping technique for cyclone tracks, 748 
North Pacific wintertime blocking variation studied with NCEP 
NCAR, 3136 
Rear-flank downdraft, direct observations, 1692 
Regional climate model, sensitivity to modification in the solar hour, 1442 
Regression analysis, evaluation of air-sea flux products for ENSO 
simulation and prediction, 723 
Reintensification, extratropical transition of western North Pacific 
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Remote piloted airplanes, seasonal variability of the Kali Gandaki valley 
wind system, 2042 
Research, meteorology, multiscale anelastic model, 939 
Rms, reproduction of high-resolution variability, 2006 
Roughness length, sensitivity analysis of various roughness schemes, 
1926 
Salinity, adjustments in the presence of temperature data assimilation, 89 
SALPEX°96, mesoscale model retrievals of orographic precipitation, 
2874 
SAMEX project, cluster analysis of multimodel ensemble data from, 226 
Sampling, implementation of adaptive sampling with an ensemble 
transform Kalman filter, 1356 
Satellite observations 
comparison of model clouds with Meteosat infrared imagery, 712 
four-dimensional assimilation of total column water vapor, 43 
GOES low-level cloud-drift winds in Atlantic tropical cyclones, 1333, 
1347 
impact of ingesting GOES-derived cloud cover into RAMS, 610 
monsoon onsets in 1999 and 2000 in central Nepal, 1299 
observations of aircraft dissipation trails from GOES, 398 
Satellite radiance data, forecasting a continental stratus system, 1882 
Satellite wind retrievals, soundings over middle-/high-latitude oceans, 
1771 
Sea-breeze circulations, relationship between cloudiness and the 
characteristic of SBC, 2153 
Sea ice model, incorporation of metric terms in the EVP model, 1848 
Seasonal cycle, easterly waves over Africa for wet and dry years, 197 
Seasonal forecasts, statistical-dynamical seasonal prediction, PC 
regression, GCM ensemble, 2167 
Sea surface roughness, parameterization in the marine surface boundary 
layer, 1593 
Semidiurnal oscillation, convective forcing of tropical cyclones, 2260 
Semi-implicit models 
description and tests of global icasohedral—hexagonal gridpoint model 
GME, 319 
design of a global environmental multiscale model, 339 
implicit and nonlinearly consistent solution technique, 261 | 
Semi-Lagrangian advection, scale dependence of continental radar 
precipitation predictability: method, 2859 
Semi-Lagrangian models 
conservative quasi-monotone semi-Lagrangian scheme, 423 
description and tests of global icasohedral—hexagonal gridpoint model 
GME, 319 
design of a global environmental multiscale model, 339 
mass-conservative, cell-integrated, semi-Lagrangian advection 
scheme, 649 
Semi-Lagrangian transport, global conservative advection scheme, 2059 
Sensitivity studies 
numerical model forecasting of hurricane tracks, 1830 
reproduction of high-resolution variability, 2006 
Sensor errors 
implications of thermodynamic instrument wetting errors in 
hurricanes, 842 
observations of thermodynamic instrument wetting errors in 
hurricanes, 825 
Severe storms 
case study of severe storm development along a dryline, 900 
environment climatologies, 1722 
Severe weather, hurricane genesis simulations, sensitivity of track and 
intensity prediction, 1100 
Shallow-water equations 
analysis of momentum formulation of equations on an AM grid, 1411 
efficient spectral dynamical core for distributed memory computers, 
1384 
implicit and nonlinearly consistent solution technique, 261 | 
numerical framework on a spherical geodesic grid, 1397 
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partitioned Kalman filter and smoother, 1370 
toward transparent boundary conditions for meteorological models, 140 
Shear, inhibitor of tropical cyclone intensification, 2291 
Shear dispersion, error decay in idealized twin experiments, 152 
Sigma coordinates, horizontal diffusion calculation improved in 
mesoscale model using, 1423 
Simulation 
mesoscale, numerical, impact of TRMM data, Supertyphoon Paka, 
2448 
method for simulating fluid motions, 2975 
Singular vectors, calculations with an analysis error variance metric, 1166 
Smoothing, filter transfer functions for the method of successive 
corrections, 372 
Snowbands, effects of collective lake disturbances, 1510 
Snowfall region, banded precipitation, reexamination of responsible 
mechanisms, 3074 
Snowstorms, initial condition sensitivity and error growth in forecasts, 957 
Soil moisture, hydrologic data assimilation with the ensemble Kalman 
filter, 103 
South Africa, Eta Model experiments on terrain and precipitation in, 
1246 
South America 
coastal lows along the subtropical western coast of, 75 
cold season synoptic-scale waves over subtropical South America, 684 
South Pacific Ocean, climatology and structure for extratropical 
transition of tropical cyclones, 590 
Spatial recursive filters, 3D variational analysis with spatially 
inhomogeneous covariances, 2905 
Spectral analysis, spectral decomposition of 2D fields using the discrete 
cosine transform, 1812 
Spectral models, efficient spectral dynamical core for distributed memory 
computers, 1384 
Spectral transform, cubic-spline transform method, 2392 
Split-explicit model, representation of orography in 2D, 2143 
Statistics, use of ignorance scoring rule to evaluate probabilistic 
forecasts, 1653 
Statistical reliability, improving statistical reliability from atmospheric 
measurements and modeling, 761 
Storm environments 
case study of severe storm development along a dryline, 900 
environmental characteristics of convective systems during TRMM- 
LBA, 1493 
Storm surges, prediction in the Adriatic Sea using a Mediterranean 
forecasting system, 1317 
Storm tracks, improving the accuracy of mapping, 748 
Stratocumulus cloud impacts, impact of cloud radiative properties on 
GCM surface heat flux, 1433 
Structure, climatology and structure for extratropical transition of 
tropical cyclones, 590 
Subtropical cyclones, large-scale and synoptic features of the subtropical 
circulation, 2731 
Subtropical ridges 
coastal lows along the subtropical western coast of South America, 75 
synoptic flow pattern size associations, 2134 
Summer flow, Oregon coast, numerical study, diurnal cycle, northerly, 992 
Supercells 
documentation of very little cloud-to-ground lightning in a long-lived 
supercell, 407 
single-Doppler velocity retrieval from radar observations of a 
supercell, 433 
thermodynamic retrieval and numerical prediction using radar, 454 
Supercell thunderstorms, relationship to the local mesoscale environment, 
2 June 1995, 2349 
Supertyphoon Paka, mesoscale numerical simulation, impact of TRMM 
data, 2448 
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Surface fluxes 
evaluation of air-sea flux products for ENSO simulation and 
prediction, 723 
sensitivity analysis of various roughness schemes, 1926 
Surface heat flux impacts, stratocumulus cloud radiative properties on 
GCM surface heat flux, 1433 
Surface wind, superposition of gravity waves and convection during cold 
air outbreaks, 2764 
Synoptic features, synoptic map-pattern classification using recursive 
partitioning and EOFs, 1187 
Synoptic-scale processes, cold season synoptic-scale waves over 
subtropical South America, 684 
Synthetic aperture radar, superposition of gravity waves and convection 
during cold air outbreaks, 2764 
Taiwan 
case study of leeside mesolow and mesocyclone in, 2572 
kinematic characteristics of a mei-yu front from checked data, 700 
offshore convergence and coastal rainfall, 2709 
TAMEX, case study of leeside mesolow and mesocyclone in, 2572 
TAMEX project, offshore convergence and coastal rainfall, 2709 
Temperature 
implications of thermodynamic instrument wetting errors in 
hurricanes, 842 
observations of thermodynamic instrument wetting errors in 
hurricanes, 825 
salinity adjustments in the presence of temperature data assimilation, 89 
upper-tropospheric warm anomaly encountered by NOAA G-IV 
aircraft, 180 
vertical profile of wind and temperature in cyclones and anticyclones, 
477 
Terrain-following coordinates 
formulation of, ina global climate nonhydrostatic model, 1227 
representation of orography in 2D, 2143 
Thermally induced winds, seasonal variability of the Kali Gandaki valley 
wind system, 2042 
Thermodynamics, inner-core thermodynamics of hurricane development, 
2745 
Thermodynamic structure, cloud-resolving simulation of Hurricane Bob 
(1991) with MMS, 1573 
Thunderstorms 
method to identify convective cells within multicell thunderstorms, 188 
unusual reticular cloud formation, 416 
Time-splitting schemes 
simulations based on time-split and process-split coupling, 2024 
using forward-in-time integration schemes, 2088 
TOGA COARE 
23-day convective variability in the tropical western Pacific, 529 
2D cloud-resolving simulation, 248! 
TOMS, initialization, dust prediction system, 2335 
Topography, landfalling cold front, rapid evolution and responsible 
mechanisms during COAST, 1945 
Tornadoes 
documentation of a supercell with very little cloud-to-ground 
lightning, 407 
review of hook echoes and rear-flank downdrafts, 852 
superoutbreak, a new look at the superoutbreak of tornadoes on 3-4 
April 1974, 1633 
Tornadogenesis 
cyclic tornadogenesis conceptual modeling, 2626, 2649 
direct observations, 1692 
review of hook echoes and rear-flank downdrafts, 852 
Tracers, shear dispersion and error decay in idealized twin experiments, 
152 
Transfer functions, filter for the method of successive corrections, 372 
Transforms, wind transform for acoustic adjustment in compressible 
models, 741 


TRMM 
environmental characteristics of convective systems during TRMM- 
LBA, 1493 
four-dimensional assimilation of total column water vapor, 43 
TRMM data, impact, mesoscale numerical simulation, Supertyphoon 
Paka, 2448 
Tropics 
23-day convective variability in the tropical western Pacific, 529 
radar, microwave, and lightning characteristics of precipitation in the 
Tropics, 802 
Tropical cyclones 
climatology and structure for extratropical transition of tropical 
cyclones, 590 
cloud-resolving simulation of Hurricane Bob (1991) with MMS, 1573 
contrasting influence of the SAL on cyclogenesis, 3100 
convective forcing of tropical cyclones, 2260 
environmental interactions in the GFDL model for Hurricane Opal, 298 
extratropical transition of western North Pacific tropical cyclones, 2240 
GFDL hurricane initialization algorithm, 2966 
GOES low-level cloud-drift winds in Atlantic tropical cyclones, 1333, 
1347 
implications of thermodynamic instrument wetting errors in 
hurricanes, 842 
inner-core strength of Atiantic tropical cyclones, 127 
lightning distribution as a function of vertical wind shear, 2110 
method for measuring cyclone size and intensity, 1989 
numerical simulation of dynamics of orographic rain and track 
deflection, 2929 
observations of thermodynamic instrument wetting errors in 
hurricanes, 825 
radar, microwave, and lightning characteristics of eyewalls and 
rainbands, 769, 785 
synoptic flow pattern size associations, 2134 
Tropical cyclone intensification, shear as an inhibitor of, 2291 
Tropical cyclone simulation, explicit, triply nested movable mesh PE 
model, cloud parameterization, 3022 
Tropical southeast Asian high, regional winter weather in east Asia, 
2271 
Tropical thunderstorms, combining wind profiler and polarimetric radar 
analysis, 2228 
Tropopausal waves, amplification mechanism of medium-scale 
tropopausal waves, 1455 
Truncation error, terrain-following coordinate systems, 2459 
Undular bores, new look at the superoutbreak of tornadoes on 3-4 April 
1974, 1633 
United States, initial condition sensitivity and error growth in snowstorm 
forecasts, 957 
Updrafts, method to identify convective cells within multicell 
thunderstorms, 188 
Upper troposphere 
diurnal cycle of clouds with GOES-VAS and ISCCP, 171 
warm anomaly encountered by NOAA G-IV aircraft, 180 
Upslope flow, siatistical relationship with rainfall in California coastal 
mountains, 1468 
Utah, diurnal boundary layer circulation mechanisms in the Great Salt 
Lake Desert, 921 
Valley winds, seasonal variability of the Kali Gandaki valley wind 
system, 2042 
Variation, amplification mechanism of medium-scale tropopausal waves, 
1455 
Variational analysis 
3D variational analysis with spatially inhomogeneous covariances, 
2905 
diagnosis of 3D water vapor using a GPS network, 386 
second-order information in variational data assimilation, 629 
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variational assimilation of precipitation data and gravity wave 
excitation, 357 
Vertical profile, wind and temperature in cyclones and anticyclones, 
climatology, 477 
Vertical wind shear, lightning distribution as a function of, 2110 
VORTEX project 
cyclic tornadogenesis conceptual modeling, 2626, 2649 
suppression of deep moist convection near a southern Great Plains 
dryline, 1665 
Vortices, detection and prediction of midtropospheric vortices by Rapid 
Update Cycle, 24 
Vorticity 
ageostrophic forcing in a height tendency equation, 115 
contrasting influence of the SAL on cyclogenesis, 3100 
Warm season, detection and prediction of midtropospheric vortices by 
Rapid Update Cycle, 24 
Water vapor 
diagnosis of 3D water vapor using a GPS network, 386 
four-dimensional assimilation of total column water vapor, 43 
Waves 
atmospheric, cold season synoptic-scale waves over subtropical South 
America, 684 
contrasts between wet and dry years of easterly waves over Africa, 212 
seasonal cycle of easterly waves over Africa for wet and dry years, 197 
Wavelets 
contrasts between wet and dry years of easterly waves over Africa, 212 
seasonal cycle of easterly waves over Africa for wet and dry years, 197 
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Western Pacific Ocean, 2- 3-day convective variability in the tropical 
western Pacific, 529 
Wind 
coastal jet at Spitsbergen, comparison of SAR and model-estimated 
wind, 1040 
impact of satellite-derived winds on prediction of a NORPEX cyclone, 
507 
inner-core strength of Atlantic tropical cyclones, 127 
kinematic characteristics of a mei-yu front from checked data, 700 
parameterization of gustiness for computing ocean surface fluxes, 2125 
single-Doppler velocity retrieval from radar observations of a 
supercell, 433 
thermodynamic retrieval and numerical prediction for a supercell 
using radar, 454 
vertical profile of wind and temperature in cyclones and anticyclones, 
477 
Wind gusts, physical approach to estimation: comment, 1933; reply, 
1936 
Wind stress, superposition of gravity waves and convection during cold 
air outbreaks, 2764 
Winter storms, effects of targeted observations from the 2000 Winter 
Storm Reconnaissance Program, | 144 
WSR-88D, single-Doppler velocity retrieval from observations of a 
supercell, 433 
Zwack-—Okossi equation, ageostrophic forcing in a height tendency 
equation, 115 
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